(ii) IfD is a dense ideal in A and D Ç.D',D' being an ideal in A, then D' is dense. (iii) If D and D f are dense, then so are DD' and D C\ D f . (iv) If Dis a dense ideal and for each dinD, D d is a dense ideal, then
We give a proof of (iii) and (iv), the other properties being obvious. It follows by known methods, as for example in (6) , that if 2) is the set of all dense ideals of A, then
Jim Hom A (Z>, A)
exists and is a unitary commutative i^-algebra containing an isomorphic copy of A. I f we denote this inj ective limit by Q (A ), then
Q(A) = UHam A (p t A)/e
where 0 is the following equivalence relation: "fi 6/2 if and only if /1 and /2 agree on the intersection of their domains." This statement is equivalent to saying that/1 0/ 2 if and only if/1 and / 2 agree on some dense ideal. Q(A) is called a complete algebra of quotients of yl. The natural embedding of A into Q(A ) is given by the mapping a -» 9 (a/1) which is called the natural mapping. For the sake of convenience, we shall identify A with its natural image in Q(A). Finally we note that, for any q in Q(A), the set q~xA = {a G A \qa G A) is a dense ideal in A.
We end this section by stating the following well-known lemma, which we shall need later.
LEMMA 2.1. Let M and N be A-modules. If either N or M is a finitely generated projective A-module, then the natural homomorphism Uom A (M,A) ® A N-+ Horn A (M, N)
is an isomorphism. 
where = is the following equivalence relation:
fi == f 2 if and only if fi and / 2 coincide on some dense ideal.
Remarks. (ii) Take n Ç ker(^*) arbitrary. 
. Thus xa G E; hence af(a)~lM C £ and so ^a £Z) af(a)~xM C E. Therefore, in view of Proposition 2.1, (iv), E is dense.
where v**, <£* are the monomorphisms induced by v* and <j> respectively. Thus we have the following diagram:
Since 7r M/T is an isomorphism (by Proposition 3.2, Corollary), it follows that v** is an epimorphism. Hence, v**\ M** -> (M/T)** is an isomorphism. Hence <£* is an isomorphism, which proves that (M/T)* is isomorphic to M**.
LEMMA 3.4. For any A -module M, M* is a rational extension of T M (M).
Proof. We first show that for any y £ M, the ideal
and hence Z) C y~1M. Since Z) is dense, it follows that y -" 1 ikf is dense. Now we show that M* is a rational extension of ir M (M). For this we have to show that to any x, y Ç ikT*, x^O, there is an a Ç yl such that xa ^ 0 and 3>a Ç w M (M). By its very definition for every a 6 3/ -1 M C ^4, 3>a G 7r M (M). Moreover, since ilf* is torsion free, xa 5^ 0 for at least one a G :y~W. This proves the assertion. COROLLARY 
If Mis torsion free, then M* is a rational extension of M.

COROLLARY2. Q(A) = (Q(A))*.
Proof. Since Q(A) is torsion free, (Q(A))* is a rational extension of Q(A).
Now our assertion follows from the fact that (Q(A ))* is rationally complete. PROPOSITION Thus it is enough to show that this isomorphism is given by 
Let A be an R-algebra such that every dense ideal in A contains a finitely generated projective dense ideal. Then (i) the natural mapping Q(A) ®
A M -> M* given by q ® m -> qir M (m) for all m (E M, q Ç. Q(A) isaQ(A )-module isomorphism. (ii ) Q (A ) is a flat A -module.q ® x -» qT M (x). But g (g) x = 9(f) (g) x -» [f ® x]
N*~Q(A) ® A N<mdN = Q(A) ® QU) N = Q(4) ® A^) ®ou)iV (since Q(^) = (Q(A))*).
To prove that this isomorphism is equal to w Nl take an arbitrary qx £ iV. Then
gives the effect of the above isomorphism.
COROLLARY. 7/ ey^r^ dense ideal in A contains a finitely generated projective dense ideal, then the natual homomorphism w M *-M* -> ^M** is an isomorphism.
We have seen in Proposition 3.1 that the functor M -* M* takes monomorphisms into monomorphisms. If A is an i^-algebra satisfying the conditions of Proposition 3.4, then the following holds: PROPOSITION where the injective limit is taken over the set of all finitely generated dense ideals. PROPOSITION 
If M is a finitely generated projective A-module, then the natural homomorphisrn Q(A) <8 A M-+M*, given by q ® x-*qw M (x), is an isomorphism.
Proof. (
Q(A)®
Hence,
^Q iq2 (y) = 4>Q lQ2 (pcy) = </> Ql (q2xy) + qi<t> Q2 {xy) = x(q 2 <j> Ql {y) + qi<l> qi (y))
for any x and 3/ in (gi q 2 )~^A C\ q 2~1 A. Since AT* is torsion free, we obtain Proof. This follows immediately from the Corollary of Proposition 3.2.
As a special case we obtain: COROLLARY 
Any R-derivation of A into itself has a unique extension to an R-derivation of Q{A) into itself.
The Corollary to Proposition 3.4 also implies: Proof. Since X is an A -module, Propositions 3.4, 3.6, and 3.7 imply that X* is isomorphic to Q(A) ® A X under any of the conditions (i), (ii), or (iii). Therefore, X* is an anticommutative graded i£-algebra such that the module X*o of homogeneous elements of degree 0 is equal to Q(A ). Also since
it follows that ir x is a graded algebra homomorphism. 
for each x £ X, it follows that ir x : X -» X* satisfies the required condition. Thus the theorem is proved. 
By definition of/* this is equal to
Thus, (f*(d*q) -ô*q)x = 0 for all # G {dq)~lX, which is a dense ideal. Since F* is torsion free, it follows that/*(d*g) = <5*g for all g € 0(4). Therefore, For each n > 1, the natural homomorphism w Xn : X n -> X* n is an isomorphism. THEOREM 
S(QG4 )) w equivalent to ^T(A).
Proof. First, we shall define a covariant functor T 
